Azidothymidine induces apoptosis and inhibits cell growth and telomerase activity of human parathyroid cancer cells in culture.
Telomerase activity has been correlated to parathyroid carcinoma. Because its role in acquisition of a malignant phenotype by parathyroid cells is unclear, we treated telomerase-positive cultured human parathyroid cancer cells with the telomerase inhibitor AZT, evaluating cell telomerase activity, cytotoxic effects, growth, and morphological changes. In vitro exposure of these cells to AZT correlated with inhibition of cell proliferation. Parathyroid carcinoma represents an uncommon cause of primary hyperparathyroidism, whose spectrum of clinical presentation, degree of malignancy, and prognosis are difficult to be properly identified. Neck surgery, specifically an en bloc resection of primary tumor, is the only curative treatment. Alternatively, affected patients could undergo repetitive palliative surgical exeresis of metastatic nodules. It has been previously shown that telomerase activity is specifically present in parathyroid carcinoma cells, being absent in hyperplastic and adenomatous tissues. Thus, determination of telomerase activity could represent either a useful diagnostic molecular marker for human parathyroid carcinoma or a potential target for pharmacological intervention in a malignant neoplasia usually resistant to chemo- and radiotherapeutic interventions. To further investigate the role of telomerase activity in acquisition of a malignant phenotype by parathyroid cells, we treated telomeric repeat amplification protocol-positive cultured human parathyroid cells with the telomerase inhibitor zidovudine, 3'-azido-3'deoxythymidine (AZT), evaluating cell telomerase activity, growth characteristics, potential cytotoxic effects, and morphological changes. Our findings indicate that in vitro exposure of human parathyroid cancer cells to AZT resulted in intracellular accumulation of AZT-monophosphate (AZT-MP) and inhibition of telomerase, which correlate with inhibition of human parathyroid cancer cell proliferation. Moreover, we also found that AZT induced an apoptotic rather than a necrotic type of cellular death. None of these effects were observed in human adenomatous parathyroid cells in culture. Altogether these results indicate that AZT may be a highly effective agent against cancer parathyroid cells proliferation, which is an extremely important observation for a neoplasia which shows lack of response to classical pharmacological and physical antiblastic treatments.